PRIOR to the European war, attempts to repair gaps in the mandible by bone grafts had proved very unsuccessful and had practically been given up. The serious deformity and functional disability that resulted from wounds complicated by the destruction of large portions of the lower jaw, either at the time the wound was inflicted, or from subsequent necrosis, directed attention again to the desirability of closing the gaps by bone-grafts and invested the problem with fresh interest and importance. For three years, in association with Mr. A. H. Parrott, we were in charge of the "Jaw Centre" at the 1st Southern General Hospital, where upwards of 2,000 soldiers suffering from jaw wounds were received. A considerable proportion of these suffered from compound fractures of the lower jaw, and in many cases so much bone had been destroyed that bony union could only be secured at the expense of normal alignment and with resulting deformity, and in some the gap was so wide that any attempt to secure union by approximation was impracticable. The need for a satisfactory method of securing union by means of grafts was very great, and many attempts were made before we finally evolved a technique which could be trusted to give uniformly good results. A description of the method employed was published in the British Medical Journal,' and in the Proceedinqs of the Royal Society of Medicine.2 In all, seventy-five cases of compound fracture of the mandible due to war wounds were successfully treated by means of bone grafts, the gap varying in extent from half an inch to five inches. The longest graft employed was seven inches in length: it was successfully used in the case of a soldier whose lower jaw, from angle to angle, had been completely destroyed.
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The conditions for securing successful jaw-grafting are better in civil practice than they were in connection with war injuries. In the latter class of case we had to contend with extensive associated damage to soft tissues, and with virulent and prolonged sepsis, from which dense scars of low vitality resulted. These formed a very unsatisfactory bed into which to introduce the graft. As the result of our experience we feel justified in claiming that, provided there is no active disease present, defects in the lower jaw can be successfully remedied by bone-grafts, and firm osseous union obtained without loss of normal alignment in practically every case. The length of the gap between the fragments is immaterial. The technique is simple, but it involves close collaboration between surgeon and dental surgeon.
The mandible is peculiar in that success in grafting can rarely be obtained by the technique used in connection with the long bones. It is very intolerant of foreign bodies of any kind, and attempts to fix a free graft by wire, pegs, or plates, almost invariably led to failure. Equally, fixation by dovetailing the graft between the fragments was frequently unsuccessful. Further, fixation of the fragments by dental splints led to absorption of the graft, if carried out before the operation, or-until the wound had firmly healed. After many experiments, all attempts to fix the graft or the fragments were abandoned, fixation only being secured by dental splints about three weeks after the graft was introduced and the wound firmly healed.
Pedicle grafts have a very limited application, and are only of value when the gap is a comparatively small one. A further disadvantage entailed by their use is that Proceedings of the Royal Society of Medicine 8 the fragment from which the graft is taken is weakened and greater interference with the teeth is necessary. Owing to the ease with which free grafts can be introduced, and the uniformity of success that has attended their use, the employment of pedicle grafts has been entirely discontinued.
A matter of considerable importance is the choice of the bone from which to take the graft. Rib-bone is too soft, and does not develop strength equal to that of the jaw generally. Grafts from the tibia are brittle, and cannot readily be bevelled and shaped to fit the gap; also, tibial grafts do not appear to accommodate themselves to their new environment, and are apt to necrose and work out. After experimenting with grafts taken from various parts of the body, the choice finally made was the crest of the ilium. The anterior superior spine, with the crest as far back as necessary, is freed from the attached muscles, and a graft as long as required is readily obtained by sawing through the bone below the crest from the anterior superior spine backwards. The advantages are that the graft is readily obtained and a minimum of injury inflicted-in no case has any subsequent disability been complained of. The bone is very tough and can be cut to any required shape by bone-forceps without splintering, and the graft is thick and strong. Finally, grafts obtained in this way readily accommodate themselves to their new environment, and their nutrition rarely causes any anxiety. It is quite exceptional for any indication of absorption or rarefaction to be seen on X-ray examination between the time the graft is introduced and its firm osseous union with the fragments.
OPERATIVE TECHNIQUE. Preliminary Preparation.-It is absolutely essential that there should be no sepsis present in the field of operation. If this has existed, there should be an interval of several months after all signs of inflammation have subsided and the wound has firmly healed, before a grafting operation is attempted. Unless this precaution is taken, there is a risk of latent sepsis lighting up. Great care should be taken to exclude the presence of sinuses opening into the mouth. Teeth immediately adjacent to the gap must be extracted and all septic teeth or stumps in any part of the mouth removed. Just before the operation all splints and fixatiQn apparatus should be removed, and no splints should be introduced for at least two weeks afterwards when the wound has healed. The presence of fixation splints within the mouth causes risk from post-ancesthetic vomiting, greatly adds to the discomfort of the patient, and, where pressure is exerted by them in or near the operation area, interferes with vitality and increases the risk of sepsis.
Operation.-A curved incision is made through the skin of the neck, beginning a full inch behind the extremity of the posterior fragment and ending a similar distance in front of the extremity of the anterior fragment. The incision commences and finishes about half an inch above the line of the lower border of the jaw, and in the neck, runs about an inch below that line. This incision is deepened by cutting upwards until the lower border of each fragment is reached. The soft tissues covering the outer surface of each fragment are then raised for an inch away from the gap and turned up in the flap. The ends of the fragments, together with the intervening fibrous tissue occupying the gap, are next carefully cut away. At this stage care is necessary to avoid making an opening into the mouth, an accident which necessitates abandonment of the operation and postponement until the wound has healed. The preparation of the bed is completed by removing a flake of bone from the outer surface of each fragment for an inch away from the gap. In doing this the exposed surfaces of raw bone are bevelled a little. All bleeding is carefully arrested, and the wound covered up while the graft is being prepared.
The graft is taken from the same side of the body as the wound in the face. This ensures that the patient will be able to lie comfortably on one side when sleeping. An incision is made over thb crest of the ilium, commencing at the anterior superior spine and extending as far back as required. The muscles are then separated on either side of the crest by cutting through their attachments with a scalpel as close to the bone as possible. The soft tissues are pressed back by ribbon retractors, and the bone is made to project for nearly an inch. The graft is cut with an ordinary Horsley band-saw with movable back. The division of bone commences in front below the anterior superior spine, and is carried back until a graft is obtained which is two inches longer than the gap in the jaw. It is advisable to measure the length required on the crest and to make a vertical saw-cut at the required spot before commencing the horizontal division. This insures that when the saw has travelled the required distance the graft becomes loose.
The detached piece of bone is held in a sterile mop, its extremities are bevelled with bone forceps, and any adhering soft tissue is trimmed away with scissors. The graft is then introduced into its bed in such a way that the bevelled ends overlap the gap by an inch at either end and lie on the prepared raw surfaces on the fragments. A little shaping is required to allow the graft to lie comfortably in place, but as the curve of the crest of the ilium approximates closely to that of the jaw, very little moulding is required. No attempt is made to secure fixation of the graft; it merely lies in the gap with its bevelled extremities extending over the fragments of jaw at either end. Two advantages result from the extensive overlapping; (1) A broad line of bony contact between the graft and the fragments is provided, with increased prospect of speedy, firm, osseous union; (2) there is practically no risk of separation in the event of the size of-the gap being increased by the subsequent introduction of the dental fixation splints, as a certain amount of sliding can take place without contact being lost.
The soft tissues are sewn closely over the graft with chromicized catgut. This keeps it in place, has the additional advantage of surrounding the graft with living vascular tissue, and abolishes dead spaces in which blood-clot and serum can collect. Finally, the skin is approximated with a few interrupted stitches. No drainage is employed beyond that of leaving spaces between the skin sutures to allow of the escape of serum. A simple dressing and bandage is applied and the patient sent back to bed. The whole operation can be carried through deliberately and comfortably in about forty minutes. The patient complains of very little discomfort in the jaw, the chief complaint being directed to the wound in the hip.
No attempt is made to introduce the dental splints until the wound is firmly healed and the compound fracture has been converted into a simple one. This usually occurs in about two weeks, after which the case is treated as one of simple fracture of the jaw. Firm bony union occurs in from two to four months; but it is inadvisable to fit the final dentures until an interval of about six months from the operation.
Dental Technique after the Operation.-In from three to four weeks, according to the state of the wound and the patient, new models are taken and splints made for the fixation of the jaw in correct alignment. Any slight alteration in the occlusion, or any displacement of the fragments, which may have resulted from the operation or in the interval prior to the re-adaptation of splints, is found to be easily reducible. This is possible owing to the fact that the graft, whilst being firmly held in position by the deep layer of soft tissues, overlaps the fragments at each end, and a certain amount of sliding can take place without bony contact being lost. The correction and retention of the fragments in their required positions is attained by the use of articulating splints-silver cap-splints adapted and cemented to any standing teeth, such splints being supplemented by vulcanite extensions. These extensions are lined with soft rubber where covering edentulous parts in the neighbourhood of the graft, in order that the parts may be retained in position with a minimum amount of pressure. The splints are fixed to each other by means of articulating tubes and bolts. In many cases it is possible to retain or refix the original splints used to MAR.-ODONT. 2 * Proceeding8 of the Royal Society of Medicine preserve alignment pending the operation. In such cases it is only necessary to bolt these together after the lapse of the usual period following the operation.
CASES.
To-night we have shown three cases of bone-grafting the mandible, two of then being quite recent, but they are all three of special interest.
(1) A boy, aged 8, who, at the age of 6i years, bad a portion of the left side of the body of the mandible removed on account of sarcoma. A little more than six months afterwards a bone-graft was inserted with successful result. This, we think, constitutes the youngest case of bone-grafting the mandible on record (fig. 1 ). (2) A man, aged 51, who, at the age of 11, had a portion of the mandible removed in the region of the left canine to the first molar, presumably on account of sarcoma; for forty years he carried on with two floating fragments until a bone-graft was inserted last May, with successful result. This, we think, constitutes the oldest case on record (figs. 2 and 3). (3) A man, aged 33, who has a bone-graft on each side of the body of the mandible, the left side to bridge a gap caused by war injury, the right side to bridge a gap caused by necrosis, following a fracture resulting from a blow (figs. 4, 5 and 6). Since the war the various civilian cases in which we have bone-grafted the mandible number about twenty; the ages of the patients varying from 6i years to 51 years, and the cases include those in which gaps have been caused through gunshot injuries, removal of growths, necrosis, osteomyelitis, odontomes, etc., and in all of them success has resulted and union at both ends has been obtained without any further interference.
A Two-stage Operation for Cleft Palate.
By WILLIAM BILLINGTON, MI.S., F.R.C.S., and HAROLD ROUND, M.D.S., L.D.S. LANGENBECKS operation for cleft palate, in spite of the fact that it cannot be successfully carried out until the child'is about three years old, is still the one most generally employed. Alternative procedures, the chief attraction of which is that they are possible during the first few weeks of life, have not proved satisfactory, and to a large extent have been abandoned in this country. It has been
